We analyze the labor market for painters in Baroque Rome using unique panel data on primary sales of portraits, still lifes, genre paintings, landscapes and figurative paintings. In line with the traditional artistic hierarchy of genres, average price differentials between them were high. The matched painter-patron nature of the dataset allows us to evaluate the extent to which price heterogeneity is related to unobservable characteristics of painters and patrons. We find that the market allocated artists between artistic genres to the point of equalizing the marginal return of each genre. We explain residual price differences at the employer level in terms of incentive mechanisms to induce effort in the production of artistic quality and compensating wage differentials.
Introduction
Rational and equilibrium behavior has characterized economic phenomena since the development of free market economies, but the lack of reliable data on pre-industrial markets has made it difficult to test economic theories in historical contexts. 1 The art market is an interesting exception, for which data on prices and supply and demand factors are available from art historical 2 Here we analyze the XVII century market for painters based in Rome, the leading art center of the Western world at the time, through a unique dataset on paintings of the Baroque age, which allows us to focus on the (occupational) choice of the artistic genre by painters and on equilibrium pricing across art sectors.
The most impressive and rapid phenomenon of the XVII century art industry has been the innovative form of artistic differentiation that led to the mass production of new genres of paintings. Besides traditional figurative paintings, mainly on religious, mythological and historical subjects, and besides portraits, the new genres of the Baroque art market included what were considered "minor genres" such as still lifes (reproducing animals, fruits, flowers and lifeless objects), landscapes (reproducing the countryside or the urban environment), so-called genre paintings (reproducing daily life scenes) and battles (reproducing fights without necessarily a specific historical content). Each genre represented a specific sector of production (with limited substitutability between genres on the demand side), and painters either specialized in one or few genres or they could switch between them according to market opportunities.
The prestige of the genres was rigorously ranked in the artistic culture of the time and the most dignified and worthy subjects were those depicting creative compositions of idealized human figures, as in religious and mythological paintings. Behind these, a relative preference was reserved for landscape paintings, which had to represent idealized views of the world. Compositions of the daily aspects of reality, the so-called genre paintings, were at a lower level in the ranking of the art commissioners, while the least worthy genres were those imitating re-ality without idealization like portraits and, at the lowest level, still lifes. 3 Such a ranking of preferences for the genres was well understood between art collectors, art critics and artists, and later codified by the art academies. A preliminary look at our data on primary sales of paintings suggests that this hierarchy was also associated with a clear ranking of payments among the different genres. Price differentials between them were sizable: the average prices in Roman silver scudi were, respectively, 17 scudi for still lifes, 25 for genre paintings, 39 for portraits, 66 for landscapes and 240 for all the figurative paintings (with further differences between sub-categories).
Paintings of different genres obviously differed in many respects (e.g., size, technique, support, destination) and price differentials did not necessarily reflect differences in the effective compensation of the painters. However, as long as the market was competitive and painters could freely choose whether to specialize in one genre or switch between genres to exploit profitable opportunities, we can hardly imagine that systematic compensation differentials could persists between artistic sectors. In other words, in equilibrium, painters should have been allocated between commissions to the point of equalizing the marginal return of each genre.
Our main objective is to test this hypothesis of price equalization between artistic sectors.
To do so we adopt a labor market framework in which genres are interpreted as industries, patrons as the employers and painters as the workers. Rather than wages (e.g. annual or hourly wages, as in the standard labor market literature) our data report the price of each single item (painting) produced by each artist. In labor economics terms, we would define the compensation for each painting (i.e., the painting price) as a compensation at a piece rate rather than at a time rate. If artists's mobility between artistic fields (genres) was free, we expect that, after controlling for demand and supply side features, any price differential between paintings of different genres should disappear.
In labor economics, a similar hypothesis has been largely investigated in the literature on inter-industry wage differentials. The first strand of studies on this topic (Dickens and Katz, 1987 ; Murphy and Topel, 1987; Krueger and Summers, 1988; Gibbons and Katz, 1992) found that substantial wage differentials across sectors (and firms) exist that cannot be explained by observable worker or firm characteristics. Accordingly, standard competitive theories of the labor market could hardly rationalize this evidence: 4 one would need to complement them taking into account compensating wage differentials or market frictions associated with efficiency wages (informational frictions) or imperfect mobility of workers (search frictions). Still, common to all of these early studies is the lack of appropriate data to control properly for unobservable characteristics of workers and firms. In other words, the main empirical problems in explaining wage differentials typically relied on the difficulty of obtaining detailed matched employer-employee datasets about a competitive labor market and observing the same worker employed in multiple sectors and in different firms (without selection on workers switching jobs).
More recently, the emergence of new datasets linking employers and employees has made this possible. The seminal work of Abowd et al. (1999) 5 has readdressed the topic of wage differentials by using unique longitudinal matched employer-employee data of French workers and firms: given the matched nature of their panel, they can control simultaneously for workers and firms fixed effects, and they find that most of the inter-industry wage differential is explained by worker effects. Since then, the availability of new data matching workers to their employers fostered interest for this topic. 6 The basic message of this literature is that unobserved worker and firm characteristics matter a lot for wage determination but, although the inclusion of individual and employer heterogeneity considerably reduces inter-industry differentials, significant differences in wage levels across sectors persist.
Our empirical analysis follows the spirit of this literature looking at a unique dataset on painters active in Rome in the XVII century, put together by the art historian Richard Spear and administered by the Getty Research Institute (see Spear and Sohm, 2010) . The dataset provides a lot of information on the observable features of the commissions, of the paintings, and of the painters. 7 Most of all, our dataset is a matched employer-employee (patron-painter) dataset and
hence it allows us to analyze the inter-industry (genre) price differential exploring the role of worker (artist) and firm (patron) heterogeneity in the determination of painters' compensation.
The advantage of analyzing a primary artistic market through a matched employer-employee dataset is that we can observe workers (painters) that are constantly switching between sectors (genre of paintings) and between employers (patrons). Moreover, since differences in the artistic ability (talent) were painter-specific and quintessentially unobservable (i.e., non measurable), we fully capture them through artists fixed-effects. Finally, unlike in the standard literature in 5 See also Goux and Maurin (1999) and more recently Gruetter and Lalive (2009) and Woodcock (2008) for related analysis. 6 For instance, after decomposing wage rates into a worker effect and a firm effect, Abowd et al. (2001) and Abowd et al. (2013) compute the share of inter-industry wage differences attributable to worker and to firm effect in France and USA. The second work relates the part arising from individual heterogeneity to the worker's opportunity wage rate and the part arising from employer heterogeneity to product market quasi-rents and relative bargaining power. Moreover, different modeling techniques have been developed to address the econometric challenges related to longitudinal matched employer-employee data (see the survey in Abowd et al. 2008) . Recently, Card et al. (2012) have used the methodology to investigate the evolution of wage inequality. 7 We know the age at which painters executed the works: since they received a similar general training before becoming independent masters, but kept training and improving their ability and reputation with time, on-the-job experience is the main observable characteristic of the painters that we use. 4 labor economics, in which each firm could be classified into a single industry only, our data allow us to identify sectors and patrons disjointly: each patron could commission paintings belonging to different genres (or sectors). 8 Our main contribution is then related to the specific features and to the novelty of the data which allow us to analyze, for the first time, an historical labor market of high skilled workers.
The main result we obtain is that, after controlling for demand and supply conditions, all the price differentials between genres disappear or become insignificant, which suggests that the labor market for painters must have been rather competitive and allocated artists between genres to the point of equalizing the marginal return of the different artistic sectors. This is remarkable since we find one of the earliest microeconometric evidence of a competitive mechanism at work in a labor market of very high skilled workers producing highly differentiated goods; earlier findings of wage equalization in the literature were based on data on highly interchangeable blue and white-collar workers producing similar goods and services. Moreover, the results are reinforced by the fact that we analyze a market populated by a relatively small number of agents on both sides of the market, while the empirical literature on industry wage differential is generally based on administrative data with thousands of observations. 9 Another advantage with respect to the existing literature on inter-industry wage differentials is that in our case the workers (artists) produce a consumption good for the final consumers and they are not hired as inputs in the production of goods to be sold on another market: hence, the firm (patron) bargaining power on the product market and the rents stemming from it are not a source of price differentials.
While arbitrage appears to hold between genres and also between geographical destinations, we find some evidence of residual price differentials at the employer level, which we mainly explain in terms of incentive mechanisms to induce effort in the production of artistic quality and compensating wage differentials. Interesting results are related to the moral hazard problem emerging in contractual relations for figurative paintings in which effort of painters and final quality of paintings were not contractable ex ante or verifiable ex post. First, in the case of religious, mythological and historical paintings, we show that patrons and artists adopted a typical solution pointed out in the literature on principal-agent contracts: prices were made conditional on measurable features of the paintings which were positively correlated with effort 8 In labor terms, sector or industry is a characteristics of the firm, thus the definition of the pure industry effect (for example in Abowd et al., 1999) is simply the correct aggregation of the pure firm effect within the industry. This is not the case in our context. 9 For instance, Abowd et al. (1999) study a longitudinal sample of the French labor market with over one million workers from more than five hundred thousand employing firms. We may add that unionization and minimum wages are relevant constraints to competitive mechanisms in such a modern labor market, while they were absent in our market. and quality (Holmstrom and Milgrom, 1991) , one of which was the number of human figures per square meter in the composition. Second, we find a price premium for altarpieces destined to public display as in private chapels (within public churches) which we interpret as evidence of a signalling mechanisms in the commissions by private patrons of artworks which were visible by the entire community (Spence, 1973; Nelson and Zeckhauser, 2008) .
We find residual price premia paid by foreign kings and foreign families, such as the Medici from Florence and the Gonzaga from Mantua. Following the decomposition of variance in Gruetter and Lalive (2009), we show evidence of negative sorting and on this basis we argue that the most convincing explanation for this is related to compensating wage differentials rather than efficiency wages. We emphasize that the best paid artists (for works of similar objective characteristics and destination) included famous masters such as Maratta, Pietro da Cortona, Guido Reni, Caravaggio, Vouet, Lorrain and Poussin. Finally, the rewards of the painters were increasing with age, consistently with the importance of on-the-job experience in the artistic market, possibly due to the development of experimental innovations (Galenson, 2006) . The paper is organized as follows. Section 2 describes product differentiation in the market for paintings and the economic hypothesis to be tested. Section 3 illustrates the dataset. Section 4 describes the empirical strategy and the results, and performs some robustness checks including a two stage hedonic estimation with alternative selections of the data. Finally, Section 5 concludes.
Price equalization between genres of paintings
Most paintings during Renaissance were of figurative subject, mainly religious or mythological, but also allegorical, literary or strictly historical (including battles drawn from a real or invented context), and we define these as figurative paintings. Since the end of the XVI century, however, the raising demand of private buyers belonging to the high and middle classes (and the influence of Nordic art) led to the development of new artistic subjects, usually regarded as minor genres, such as still lifes, landscapes and so-called genre paintings (depicting ordinary daily life). These minor genres flourished during the Baroque age of the XVII century. 10 On the demand side, the substitutability between genres was limited because of the different decorative roles that the different genres had in private homes and churches (for instance, 10 The pressure for horizontal differentiation induced even additional specialization within genres, leading to special submarkets for still lifes of flowers, fruits, game, fish or trompe-l'oeil, to submarkets for landscapes focused on seascapes, rural scenes, views of the countryside with classic ruins, vedute (cityscapes), on capricci (imaginary views). 6 portraits had a different purpose than landscapes within a private building, and only religious paintings could be destined to churches). On the supply side, some painters were mainly, but not exclusively, specialized in one of the artistic sectors, others were often engaged in combinations of them, and many more were switching genres repeatedly in their careers (think of Caravaggio, Annibale Carracci or Salvator Rosa to cite some famous eclectic artists).
While nowadays we are not used to artistic hierarchies based on paintings' subject, in the XVII century the prestige of the different artistic genres was clearly ranked. The least worthy subjects were still lifes, imitating inanimate reality without idealization (Spear and Sohm, 2010, p. 91). The position of portraits in this hierarchy was variable, but often at a low level for the alleged absence of creativity in works aimed at merely copying real human figures. Genre paintings were equally penalized by the lack of decorum and idealization and the typical focus on the worst aspects of life, which was considered vile by contemporary artists and critics (Spear and Sohm, 2010, p. 94) . Landscapes and (even more) battles were more valuable than these genres because of their idealized depictions. The most dignified and worthy subjects were those depicting creative compositions of ideal human figures (Spear and Sohm, 2010, p. 91), like historical paintings, and, most of all, religious and mythological paintings.
There is wide documentary evidence that such a ranking of preferences (and willingness to pay on the demand side) was well understood between art critics, art collectors, artists and intellectuals. 11 Later in the century, it was even codified by the art academies. 12 The prestige of different genres was closely correlated with the fame of painters. The most acclaimed artists were mainly engaged in figurative subjects and they reached fame and also the highest payments for these paintings, while minor painters were mainly engaged in minor genres such as still lifes and genre paintings and they received lower compensations for them.
Nevertheless, since the basic training (in different genres and techniques) was more or less common to most artists (since Renaissance), as long as the market was competitive and the alternative artistic genres were open to the entry of new painters, we can hardly imagine that systematic differences in prices could persists over time between different genres. Painters 11 Vincenzo Giustiniani (1564-1637), a famous art collector, in a letter distinguished twelve "categories, concerning both the methods of painting and the rankings of painters" with a clear hierarchy (see Enggass and Brown, 1970) . The worst three categories, or "methods" concerned copies. At a higher level of Giustinani's ranking were portraits and still lifes. At an even higher level he placed different kinds of landscape paintings. The best categories were about figurative paintings, including battles and, a step above, historical subjects divided in subcategories differentiated only from a stylistic point of view. Similar views were expressed by other experts in the following decades. 12 The hierarchy of genres became a source of intellectual debate in the European art academies. A shared view was later codified in a famous lecture given by the art critic André Félibien at the French Academy (Conferences de l'Académie Royale de Peinture et de Sculpture pendant l'année 1667 ). His influential hierarchy of the genres, ranked still lifes in the lowest position and figurative paintings at the highest level.
of different talent could perfectly choose to be active in different sectors, but if a given painter could earn more by switching between genres, this would happen whenever a painting in another genre could provide a higher compensation. 13 The only differences consistent with a competitive mechanism could be motivated by compensating differentials, which at the time were associated with the social connections that a certain patron could provide to the painter (providing new and certain commissions in the future). But beyond exceptional circumstances, a standard arbitrage argument suggests that, after controlling for observable characteristics of the paintings such as size, technique or support, and unobservable characteristics of painters and commissioners, any price differential between paintings of different genres should disappear. 14 
Price determinants: the supply-side
To test the hypothesis of price equalization between genres, we need to identify the main supply and demand factors that may have affected prices in the market for paintings of Baroque Rome.
On the supply side, the price of paintings depends first of all on the talent and the reputation of the painter, which is obviously painter-specific: the reservation price of painters was clearly increasing in their innate ability, for instance because better painters had more outside options.
Moreover, the ability to produce high quality could change with the experience of each painter: the latter may reflect an age/earning profile dependent on reputational effects emerging with the activity in the profession (in a Mincerian tradition) or on actual improvements, that is artistic Other sources of price differential that derive from the supply side are painting-specific.
The most important and measurable feature is the size of paintings, which reflects the cost of production and captures many things such as the complexity of the conception as well as the need of assistants, possibly increasing less than proportionally with dimension because of scale economies. With regard to figurative paintings, also the number of figures depicted could have been increasing the cost of production and therefore the price; however, once controlling for size, it is not clear if this was still true. Another factor is the originality of the work: even if the concept of autography was quite different from our modern understanding (plagiarism was 13 In a Schumpeterian perspective, the same innovation of new genres in the Baroque period can be justified by the new economic compensation that minor genres started to deliver to the painters. See Etro and Pagani (2013) on Schumpeterian patterns in the Venetian art market.
14 Notice that we are not claiming that each artist was equally good in each genre, because clearly there could be different talents and skills in different genres (and specialization could induce improvements in a single genre and not in the others). Our hypothesis is that if artists could switch between genres, they would do it whenever painting a different genre could provide a higher payment. Therefore, any equilibrium would allocate works (and workers) between genres to the point of equalizing prices. not a legal issue), copies, often done by minor painters, implied less work because they did not require a preliminary creative activity.
The technique adopted could substantially affect costs of production and prices: compared to oil paintings, frescoes required a complex preparation (think of ceilings and cupolas, or even large walls) but also a rapid execution, which could have an ambiguous impact on costs. 15 Beyond the different costs of production, frescoes (which were common mainly for figurative paintings and landscapes) provided a different esthetic perception (and commitment due to the fixed position) within churches and private residences and, therefore, they could command different prices. Whether frescoes were paid more or less than oil paintings remains an open question to be settled at the empirical level. Finally, in case of oil paintings, the support could also affect prices: most oil paintings were executed on canvas, but few others of small size were executed on copper support or other smooth material (commonly, still lifes and landscapes). 16 
Price determinants: the demand-side
If we move to analyze the demand side, we expect that different patrons could have different willingness to pay. Our dataset is rich of information that is useful to identify the patrons (mainly churches or noble and rich families), the geographical destination of the commission (Rome, a minor destination in the countryside, a medium city or a place outside Italy), the purpose of their commissions (a private collection and residence, a religious institution or a private chapel within a church) and its kind (for a single or multiple paintings). This allows us also to check for various motivations behind price differentials generated by different willingness to pay by different patrons.
A first source of price differentials consistent with a competitive market is due to different non-monetary rewards (on compensating wage differentials see Hwang et al., 1992) . If painters had more to gain from commissions from well connected Roman families able to guarantee future commissions or network with other patrons and less to gain from occasional and riskier commissions from foreign families, they could be indifferent between lower prices for the first kind of commissions relative to the second one. It is likely that this induced negative sorting 15 As Spears (2010) notices, "[m]ore data are required before it can be said if it definitely was cheaper to paint in fresco than oil, not only because there were so many variables in the quality and quantities of pigments used in different jobs, but also because a fresco painter might or might not have been responsible for the cost of preparing a wall, or an oil painter for buying his canvases and stretcher. I suspect that generally fresco was the cheaper medium by measure, but even so that does not take into account the overhead of hiring more assistants for elaborate projects" (pp. 56-7). 16 The cost of expensive oil colors (such as ultramarine blue, which was derived from lapis lazuli ) was usually paid by the commissioner in a separate way (Spear and Sohm, 2010) . Frames were also paid separately by the commissioners in most cases during this century. 9 between artists and patrons: first because better artist looked for safer patrons that paid less for a typical income effect on the supply side (as in labor markets where high wage earners purchase safer jobs), 17 and second because in front of higher prices (for given quality) patrons tended to look for lower paid artists (offering lower quality) for a substitution effect on the demand side.
Other sources of price differentials rely on market frictions due to imperfect observability of workers' effort and non-contractability (ex ante) of paintings' quality. 18 Theories of efficiency wages provide a variety of explanations for differential compensations. On one side, since the reservation price of painters was increasing in their ability, patrons could pay more in order to attract the best painters (Weiss, 1980) . On the other side, we may expect that the most susceptible-to-quality patrons were more prone to provide monetary incentives to induce effort of the painters, and these were ready to exert higher effort to avoid the risk of working for ordinary patrons (Shapiro and Stiglitz, 1984) or to be paid as painters of lower quality. A common aspect of these models is positive sorting between artists and patrons. This is obvious in models of pure asymmetric information where higher wages are used to select more productive workers. In models with asymmetric information and moral hazard, it is the standard sorting condition that induces positive sorting: more productive workers find it more convenient to choose high wage-high effort contracts relative to low wage-low effort contracts and the first kind of contracts are offered exactly to screen the best workers and increase their effort. Another screening mechanism that can emerge in such a context has to do with quantity discounts:
contracts for multiple paintings would imply lower unitary prices as a form of second degree price discrimination aimed at attracting patrons with higher willingness to pay.
As we could expect from basic contract theory, a variety of additional incentive mechanisms could emerge in case of figurative paintings, for which contractual agreements were mostly established ex ante and were subject to moral hazard. We emphasize one aspect related to signalling and one related to optimal principal-agent contracts.
First, as pointed out by Nelson and Zeckhauser (2008) , commissions of altarpieces and frescoes for private chapels within public churches were visible to the entire contemporary audience, and could guarantee high visibility for their patrons in front of the fellow citizens, of the political and ecclesiastic power (and even of God) and signal what at the time was called "magnificence".
In this sense we can test a signalling mechanism à la Spence (1973) for artistic commissions:
commissioners were ready to invest more to obtain higher quality works when a mechanism of signalling of "magnificence" was active, therefore we expect higher prices for paintings addressed to private chapels as compared to common religious commissions and especially as compared 17 See the discussion in Hwang et al. (1992) and Gruetter and Lalive (2009) . 18 We ignore imperfect mobility of workers, because this was unlikely to be relevant in our market.
to other private commissions which were not destined to public display (such as private palaces and private collections).
Second, let us look at the optimal patron-artist contracts from the perspective of principalagent theory. Since reputational constraints and efficiency wages did not perfectly align the incentives of patrons and artists, there was room for further contractual solutions to the moral hazard problem. In line with the "informativeness principle" (see Holmstrom and Milgrom, 1991) , it is reasonable to believe that the optimal patron-artist contracts had to be based, explicitly or implicitly, on any verifiable and measurable feature of the painting that was correlated with effort and quality. The number of figures could be taken as a proxy for effort and quality for two main reasons. First of all, the variety and complexity of the composition of human figures invented by the artist had a positive, though partial, correlation with quality, and could be summarized exactly by the number of figures. For instance we know that pricing by number of figures became a typical procedure during the early 600s for leading painters such as Guercino, Domenichino and Guido Reni. 19 Second, the same hierarchy of genres could provide a link between number of figures and perceived quality: a higher number of human figures was increasing on average the space destined in the painting to subjects of higher perceived value (the human figures) and reducing the space available for subjects of lower quality (background landscapes or decorative still lifes). 20 Taking all this in consideration, we can reformulate our hypothesis of price equalization between genres in a more appropriate way. Price equalization should hold, after controlling for observable and unobservable characteristics of artists and patrons, between still lifes, genre paintings, landscapes, portraits and all the figurative paintings with a small number of human figures, allowing for increasing price premia when the figurative paintings contained a higher number of figures. 21 Finally, we also test whether arbitrage was taking place not only between genres but also between big cities and the countryside. More specifically, we expect that prices for paintings 19 Guercino claimed to commit to a fixed price of 100 scudi per full-lenght figure (50 for half-lenght figure,destined to big and rich cities (where wealthy demand was) should not be significantly different from prices of paintings destined to small towns and villages in the countryside, otherwise profitable opportunities for provincial painters would have been unexploited. However, notice that this goes against the common perception at the time, for which Rome was the best paying market (Spear and Sohm, 2010). 22 
Data
In this section we provide an accurate description of the dataset and of the variables we consider as price determinants in the empirical analysis, and we show some descriptive statistics.
Description of the dataset
The empirical analysis is based on a unique dataset established at the Getty Research Institute (the Payments to Artists Database, hereafter PAD) which documents payments directly made to artists for the primary market in XVII century Rome (Spear and Sohm, 2010). 23 The dataset contains approximately a thousand records of payments to artists and provides a lot of precious information regarding paintings' and painters' characteristics. To the aim of our analysis, the most valuable characteristic of the PAD is that it is a matched employer-employee (patronpainter) dataset.
The source of the information includes original contracts between artists and patrons (typically for the altarpieces), records of the buyers themselves (typically for the minor genres, which were not contracted in detail), evidence from contemporary writers, archives and inventories.
The survival of all this information for these painters and patrons through centuries is random, but it is quite reasonable that most of the information found by art historians actually concerns well known painters dealing with famous and wealthy patrons. Therefore, we need to be aware that this selection excludes from the analysis the lower end of the art market, which was populated by largely undistinguished craftsmen supplying low quality products without any formal agreement with the buyers. On the other hand, such selection allows us to focus on the upper end of the art market where in general the most famous painters were directly competing with 22 In 1625, Fra Atanasio, an art dealer who was negotiating an altarpiece by Giovanni Battista Crespi called Cerano in Milan, told the patron that the painter would have probably accepted 250 scudi, but also that if Cerano were to go to Rome he would be paid double because, he added, Rome is "where you go to get rich" (Spear and Sohm, 2010, p. 233). 23 The original dataset is available online at: http://www.getty.edu/research/tools/provenance/payments_to_artists/index.html.
each other. 24 In PAD, the information of a typical "arrangement" between the artist and the patron concerns the record's number, the artist's name, the title, the subject, the object, the dimension, the number of figures, the patron's name, the payment date, the price paid and the destination (both the original and the current one). Finally, the records often contain interesting notes providing further details on the contract, when available. Table 1 describes the structure of the typical arrangement in PAD.
INSERT TABLE 1 The original records in the dataset could refer either to a single or to a multiple commission (i.e., more than one painting for the same artist-patron contract). When multiple commissions are taken into account, the total number of single observations increases to about a thousand and five hundred observations. Whether a painting belongs to a single or to a multiple commission is generally explicitly indicated in its title. Knowing the number of paintings for each commission enable us to control for a possible discount premium. The painting's title also reports whether each painting represents a copy rather than an original work.
The painting's price is the dependent variable of our econometric analysis. The given value is the amount paid to the artist in silver scudi romani ; in some cases prices were converted from another currency (such as doubloons, gold scudi, livres tournois, spanish real and pound sterling). 25 In the rare cases in which prices do not represent an original payment to an artist they are identified as evaluation prices or sale prices. In these cases, however, prices are restricted to the years when the artist was selling his works because they are probably more representative of the original sale prices. 26 In PAD, the "subject" is identified as: sacred, mythological, allegorical, history, heraldic, literary, battle, landscape, architectural, portrait, genre, still life or animals. In order to obtain variables with an easier interpretation and to link them with the traditional artistic subject classification, we aggregated more homogeneous genres among themselves. As a result, we obtained the following classification: 1) Sacred, 2) Myth (mythological and allegory), 3) History 24 The dataset presents quite a few missing values, which in fact markedly reduced the total number of available observations. More specifically, we decided to delete all the records containing simultaneous missing information on the subject (or genre), title and dimension. However, in order to obtain a number of observations as large as possible we decided to make a few guesses regarding the missing values of a given variable, provided that all the other crucial information was certain. All these guesses are described more precisely in a Data Appendix available on request. 25 Notice that some payments were made in kind (with wine, wheat, cheese, diamonds, even flowers and marzipan): however, their equivalent cash value is cited in the documents and reported in PAD. 26 Since all artists in PAD (with the notable exception of Artemisia Gentileschi) are male we will use the male pronoun throughout all this work.
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(history, literary and heraldic), 4) Battle, 5) Landscape (landscape and architectural), 6) Portrait, 7) Genre, 8) Still life (still life and animal). We defined the first four groups as belonging to the "figurative" genre, as they involved traditional compositions of idealized human figures, but we will also report the distinction in the four sub-groups in the regressions. The number of figures is also given for these figurative paintings: the full-figure equivalent is reported as a specific number only when the number of figures is lower than five, while full-figure equivalents are more generally designated "5-10" when they vary between five and ten and "crowd" when they are greater than ten or impossible to count. 27 In the dataset, the "object" refers to both the technique and the support used by the artist.
The former includes drawings, etching, fresco, mosaic, oil, tapestry, tempera, watercolor; the latter includes canvas, panel, mirror, copper, lapis, slate, stucco and touchstone. The object also indicates whether a painting was "Easel", which is used to designate what might also be called a gallery picture and which could be taken as an indirect information for its relatively small size when effective size is missing in the dataset. To guarantee a basic homogeneity in the objects under investigation, we dropped the observations when the object referred to drawings, mosaics, tapestries, and watercolors. We do have a few observations for oil paintings with a support different from canvas and characterized by a smooth and compact surface (mostly copper, but also mirror, lapis, wood panel, and others). As a control for the paintings's features we included dummies for oil paintings not on canvas and for frescoes. The dimension has been converted in square meters. In some cases the available information is only about one side of the paintings and some other times only the information "small", "medium", "large" or only the size of the frame are given. In all these circumstances an appropriate estimate was made (sometimes considering the distribution of size of comparable subjects in the sample).
The artist's name could either be the name of a single artist or of more artists, that we considered as co-painters. The artist's name allows us to control for his talent (by including artist fixed-effects) and also to discriminate among painters according to their origin (local or immigrant). 28 Moreover, since the payment date is reported in the dataset, by looking at the painters' biographies we derived the age of the painters at the time in which the artwork was made.
As demand factors are concerned, in most cases we have information on the patron's name, 27 In PAD, data were assembled with the method for figure counting used by the Deputies of the Cappella del Tesoro di San Gennaro in Naples in the 1630s. Other than counting what obviously were full or half figures, they counted a certain number of putti as the equivalent of a full figure.
28 Rome attracted many foreign painters, mainly Dutch and Flemish (for instance Both, Bril, Brueghel and Honthorst present in our dataset) or French (such as Lorrain, Dughet and Poussin), who were often focused on the minor genres: mainly still lifes and genre paintings for the Dutch and the Flemish and landscapes for the French.
14 which indicates the person or the institution that commissioned the painting. Patrons could be churches, other religious institutions (e.g., confraternity or religious orders), the Vatican church of St. Peter or private patrons. These latter were generally noble families residing in Rome, as in the case of the Barberini or the Orsini family, or in other Italian towns, as for the Gonzaga family in Mantua or the Medici family in Florence. Sometimes even the Popes active during the century directly commissioned paintings. Demand for paintings originated also from foreign patrons, both nobles and kings such as Charles I of England or Louis XIV of France. Finally, paintings were occasionally bought by rich dealers, as Mattia Capocaccia, one of the rare traders in paintings, and Fabrizio Valguarnera, apparently trader of (stolen) jewels. 29 The "destination" in the dataset indicates both the city and the specific location the artwork was addressed to. The majority of paintings was commissioned for the city of Rome. However, the dataset contains many paintings for other important Italian towns, such as Bologna, Florence, Mantua or Naples, for minor provincial centres, such as Caprarola or Frascati, and also for foreign European destinations, such as London, Madrid or Paris. The variable destination allows us also to distinguish between religious and secular locations. Within religious locations we are able to discriminate between the case in which the painting was placed in a family chapel inside a church or in a public space within the church. Secular locations can be private palaces or private collections. Therefore, the demand side can be controlled by patron fixed-effects and by looking both at the city where the painting was addressed to and at the place where the painting was planned to be positioned. This last variable is likely to be related to the willingness to pay of the patrons. Table A1 in the Appendix contains the details of the definitions and sources of the variables included in the regressions.
Descriptive statistics of the dataset
The payment date in PAD is recorded between 1576 and 1711. In our analysis, however, we slightly reduced the available observations, focusing only on the period from 1600 to 1700, for artistic homogeneity (this is commonly studied as the Baroque century in art history) and also for monetary reasons: the real value of the silver scudo is known to have been remarkably stable during that period (see Spear and Sohm, 2010) , which allows us to focus on the nominal prices in silver coins without loss of generality. The following descriptive analysis is based on the observations remaining after filtering data from missing values (remaining with 1133 observations). The distribution by genre is shown in Table 2 . Notice that the sacred subjects make the largest share of the market. Altogether figurative paintings (i.e. sacred, battle, historical, and mythological subjects) represent about 60% of the sample. Around 20% are landscapes, while portraits and still lifes cover 9% of the sample each. At last we find genre paintings, with just about 3% of observations. The associated positive correlation between the production of paintings per genre and the average prices per genre is broadly in line with an adjustment mechanism: in sectors where the willingness to pay was higher more paintings were produced to equalize prices compared to sectors where the willingness to pay was lower.
INSERT TABLE 2
The average price of paintings is 144 scudi, although prices exhibit a large variation, ranging between 1 scudo romano for some still lifes and portraits to the 14,000 scudi of the huge fresco by Gaulli "Triumph of the Name of Jesus" located in the main Roman church of the Jesuits.
In spite of few observations with prices above 1,000 scudi, 90% of the paintings are priced less than 300 scudi, while the median value is 48. There are some noticeable differences between the average prices by genre. The highest values are observed for figurative paintings with historical and sacred subjects at the top followed by mythological and allegorical subjects and by battles at the bottom. Landscapes follow next, while portrait, genre paintings and still lifes are the least priced. However, apart from few very large paintings, the average dimension is slightly more than 5 square meters while the median is just 2 square meters. Considering genres, the data show that the average dimension is between 1 and 2 square meters for all non-figurative paintings. The average dimension is instead more than 8 square meters in the case of figurative paintings. 30 Turning to patrons, Popes accounted for about 5% of the whole demand, while around 8% came from religious institutions (excluding St Peter's church that alone covers 3.3% of the sample). The paintings were demanded mainly for private locations, particularly private collections (62%). Around one quarter of the paintings in the sample was instead addressed to churches, in same cases sponsored by private families for their own chapels inside public churches (6.7%). Demand originated mainly from Rome, but also from other important Italian towns (16%) and minor centres in the Italian countryside (8%), with large price differentials for different destinations; about 6% of the paintings were exported outside Italy. 
INSERT TABLE 3
Turning finally to painters, the original dataset contains 113 artists. The mean and median age at which paintings were done was 43 years, almost uniformly distributed among genres. More interesting evidence can actually be obtained if we look at the artists' specialization by genre in Table 3 . While most artists were engaged in multiple or all kind of genres, it is important to verify to what extent this occurs for the works of our dataset. Ignoring the distinction of the figurative genre in its components (sacred, myth, history and battle), we still find 30 artists, namely 27% of the total, that painted works of different genres. For 21 of them (19% of the sample) we observe two genres. All of these painted figurative paintings in addition to another genre. Moreover, 9 artists diversified their activity in at least three genres within the dataset.
The remaining artists were specialized in a single genre in the dataset, which in the large majority of cases (58) is figurative paintings in their subdivisions. 31 Finally, notice that 27 % of artists were multi-genre but this corresponds to approximately half of the total number of observations (since they have more paintings in the dataset on average) and more than half in our empirical analysis (in which we will only focus on painters with at least two observations). Of course, most of the artists may have been engaged in multiple or all genres even if this is not reported in our limited sample. All this strongly supports the fact that painters did diversify their activity.
Empirical strategy and results
We estimate a semi-linear price equation where the natural logarithm of price is regressed on a set of dummy variables for genres and on a set of other explanatory variables. Moreover, the PAD has a matched nature as it relates artist and patron information. This allows us to estimate the price equation including both painter and patron fixed-effects and hence to evaluate the extent to which price heterogeneity is related to unobservable characteristics among painters (artist effect) or among patrons (patron effect). Indeed, unobservable ability is in general a crucial factor of wage determination. This is all the more so in the labor market for artists, where the aesthetic value of the artwork, mainly dependent on painter's talent, is one of the key determinant of its price.
In order to include both artists and patrons fixed effects we lost from the sample all the artists and patrons with a single observation, reducing the number of observations from 1133 to 1061. Our sample then comprises a maximum of 1061 paintings for 87 artists and 50 patrons (which reduces in number depending on the explanatory variables we include due to missing values). We should add that our panel of artists and patrons (panel over paintings, not over time for our purposes) is strongly unbalanced as it includes artists with a minimum of 2 observations and a maximum of 43 observations (Poussin) and patrons with a minimum of 2 to a maximum of 115 observations (the Chigi family).
We follow the procedure by Abowd et al. (1999) to analyze the compensation of the painters. 32 Specifically, we estimate the (log) price of paintings commissioned to an artist  by a patron  using OLS. We include a set of explanatory variables (i.e., paintings and artists characteristics) and both artist and patron fixed effects. The price equation we estimate is the following: 33 where   is the logarithm of the price paid to an artist  for a painting ,  is a constant,   denotes the observable painting-varying exogenous characteristics of both artists and of paintings (per artist) with coefficient ,   is the pure artist effect,  () is the pure patron effect for the patron ( ) which has commissioned the painting  to the artist ,  (()) is the effect of the genre (( )) -which is related to the painting  which is commissioned to an artist  by a patron , and   is the statistical residual. 34 We interpret this price equation as a wage equation in which   is the compensation of a worker  for a painting , which is regressed on a set of observable characteristics of the painting and of the workers (experience and origin), on the identity of the individual and on the identity of the employer. The genre to which each painting belongs could also be interpreted as the 32 Notice that Eeckhout and Kircher (2011) have recently criticized the procedure by Abowd et al. (1999) to measure sorting between employers and workers, showing that in general matching models the direction of sorting depends on the cross derivative of the production function with respect to both firms and workers, whose sign is ambiguous. In our market the production function (of quality of the paintings) depends only on the workers (the artists) and not on the employers (the patrons), therefore this theoretical critique does not apply. 33 This assumption is usually problematic in modern labor markets, because it requires exogenous mobility between jobs. When voluntary, a transition to a new job is rare and aimed at increasing the wage, and therefore it can be systematically biased by endogenous factors. This is probably not the case in our market, where painters were constantly switching from a job (and a patron) to another. 34 After obtaining the least square parameter estimates,,  and  we can determine the importance of different factors in price determination with the procedure of Gruetter and Lalive (2009). Using the following decomposition of the variance of the logarithm of the price:
we can express the importance of each factor as the ratio between the covariance of its contribution with the price and the overall variance. In particular, the importance of the artists effects is:
and the same for the other components. Notice that (    )  0 implies positive sorting between artists and patrons effects, and (  )  0 implies negative sorting.
industry to which each artist belongs. This enables us to interpret mobility of artists across artistic sectors as inter-industry workers mobility and prices differentials across genres as interindustry wage (compensation) differentials. One important difference, however, is that while each firm could be classified into a single industry, here each patron could commission paintings belonging to different genres.
Main results
Our results are summarized in Table 4 . In the first column we start by estimating a baseline price equation where the natural logarithm of price is regressed on dummies for genres in order to highlight the unconditional price differential between them. As already shown by descriptive evidence, a sharp ranking of prices can be detected, with still lifes (the reference category) at the bottom, followed in increasing order by portraits and genre paintings, and by landscapes and battles. Figurative paintings are the best paid artworks, with sacred and mythological subjects with a large number of human figures at the top. We also performed pairwise  test on the equality of coefficients between still lifes, portraits, genre paintings, landscapes and figurative paintings and we found that they were all statistically different from each other with the only exception of the coefficients of genre paintings and portraits. This result is in line with the traditional hierarchy of genres (and with the anecdotal evidence according to which the relative position of portraits in this hierarchy was variable). 35 Overall, differences in genre and number of figures appear to explain only 42% of price variability.
The descriptive analysis has shown a large variation of paintings' size by subject. More specifically, figurative paintings have a higher average dimension than other subject paintings.
Related studies on the value of old master paintings in the rest of Italy show that dimension was a crucial determinant of prices (see Etro and Pagani, 2012) . Hence, we firstly want to see whether the price differential between genres persists after controlling for paintings' dimension.
The second column shows that indeed it does, confirming the price differential between genres per square meter, though the relative price premium diminishes for figurative paintings with a large number of figures. 36 INSERT TABLE 4 35 See Spear and Sohm (2010). Incidentally, this result is also consistent with the descriptive evidence reported in Table 2 , where slightly increasing the number of observations is enough to invert the rank between genre and portrait with respect to the one emerging from the baseline regression. Notice that historical subjects and battles appear to be less paid than other figurative subjects, at least in compositions with a large number of figures. Also this is in line with the hierarchy of genres, since idealized subjects (as religious and mythological subjects) were better considered than realistic (historical) ones. 36 Standard variance decomposition shows that the contribution of genre differentials to explain price variability is still 34% against 14% of size.
As the following step, in the third column, we control for the full set of paintings' characteristics. Results show that the price differential still exist, although it is reduced: paintings with the same objective characteristics are differently paid depending on the subject they represent.
Prices decrease with the number of commissioned paintings and in the case of oil paintings that are not painted on canvases, even though only at the 10% level of significance; the coefficients for the dummies for copies and frescoes are negative as well. To control for demand effects, in this specification we also include the geographical destination for which the painting was demanded and the location where it was planned to be positioned. Quite interestingly, and in line with the common perception at the time, paintings addressed abroad were the most paid, about 120% more than our reference destination, which is Rome, while paintings commissioned for the countryside were paid about 50% less. As the location destination is concerned, we can detect a clear ranking where commissions for private chapels were by far the best paid, those for churches were "intermediate", and those for private palaces and private collections (the reference category) were at the bottom. Finally, in this specification we introduce two macroeconomic explanatory variables. The first is the time trend in paintings' prices, which emphasizes a negative but extremely small trend. The second is a dummy for the decade following the plague of 1656, which is meant to capture the effect of the main aggregate shock which may have affected demand (but also supply) during the century: the effect is not significant. Both these controls will be omitted in the following specifications, because the year of execution co-move with the age of the artists and because of the irrelevance of the aggregate shock. 37 We then add in the fourth column the artist observable characteristics, including the age of the artists and a dummy for immigrant painters. The price of paintings increases with artist's age by around 2% per year, in line with what found by Etro and Pagani (2012) for Venetian paintings in the same period. Concerning the provenance of the painters, notice that foreign painters were mainly specialized in minor genres, which were less paid in absolute terms. However, when controlling for genres, we do not find any evidence of price differentials between Italian and immigrant painters. 38 After controlling for all the observable characteristics of paintings and painters (in our possession), the decomposition of the variance of prices shows that the contribution of genre differentials is still of 30% against 35% for the all the other observable characteristics.
In the fifth column we enrich the specification by simply adding patron fixed effects in order to control for unobservable heterogeneity on the demand side. Results show that the 37 Controlling for age, the time trend becomes indeed irrelevant. And our main results remain the same if we replace age with the year of execution in the full specification. We used also ten or twenty year dummy variables to control for time effects, without changing the basic results. 38 Results will not be displayed in the full specification due to collinearity with the artists fixed effects. Including only artist fixed effects, in the sixth column, strongly reduces the price differentials between genres and those coefficients became almost all insignificant, with the exception of all the coefficients on figurative paintings. We should emphasize that the value of the (non-adjusted) R squared is higher in this specification which contains only artist fixed effects (i.e., 0.80) with respect to the previous one where we included only patron fixed effects (0.77).
Estimation results of the full model of our price equation are presented in the last column of Table 4 . This specification includes both patrons and artists fixed-effect (i.e., their unobservable characteristics to control for individual talent). The price differential between still lifes and all the other genres finally disappears: ceteris paribus, a still life was not paid differently from a portrait, a genre painting, a landscape or a figurative painting (with less than five figures) by the same painter. Moreover, notice that also any price differential between figurative paintings (namely of historical, mythological and sacred subject) with a similar number of figures disappears. This is true for all the three groups of figurative paintings, that is with less than five figures, with five to ten figures and with a crowd or more than ten figures (which includes also all the battles). Therefore, our main hypothesis is fully confirmed: the artistic sector choice of painters led to the equalization of prices. In a sense, if figurative paintings were paid more in absolute terms, it was mainly because better painters were engaged in figurative paintings.
On the other side, minor painters could not switch from still lifes to figurative paintings to earn extra profits because they would have been paid less than other painters, exactly enough to make them indifferent between genres. Which is exactly what a competitive labor market would have predicted. Notice that a similar result concerns geographical destinations, whose coefficients are non-significant: arbitrage appears to take place both across sectors (genres) and between commissions from major destinations and the countryside.
In Table 5 we report the contributions of artists (fixed effects and age), patrons, genres (including figuratives with less than five figures, that are comparable with the other genres) and other observable characteristics to explain the variance of logprices (as in Gruetter and Lalive, 2009) after estimation of the full specification in the last column of Table 4 . Pure price differentials between genres provide a negligible contribution to explain overall price variability (2.15%), while all the observable characteristics together explain almost 42% of it, and artist and patron effects together explain more than 43%, with a larger role for artists than patrons.
These results appear in line with those of Abowd et al. (1999) and the subsequent literature, which shows that most of the inter-industry wage differentials can be explained by variation in unobservable characteristics, mainly of the workers.
At this stage of the analysis we can comment also on the other final estimation results.
Starting from the effect of paintings' characteristics, we confirm previous results regarding the positive link between size and price, with a return above 3% for an additional square meter beyond the average size; moreover, we find evidence of decreasing returns given the negative and significant coefficient of the squared term. The price premium for figurative paintings with a large number of human figures remains positive and it is statistically significant: plus 91% for figurative paintings with five to ten figure and plus 118% for those with more than ten figures. 39 This is consistent with our hypothesis that quantifiable aspects of paintings as the number of figures depicted were agreed (in preliminary drawings or verbal communications, as we know it happened for Guercino, Guido Reni and others) also with the purpose of insuring a certain effort and quality, a sort of incentive mechanism to limit moral hazard in line with standard principal-agent theory (Holmstrom and Milgrom, 1991) . 40 The dummy on frescoes is negative and significant: this suggests that the rapid technique of frescoes, often executed by high quality painters, was compensated with a lower payment per square meter. Nevertheless, in the absence of further information on the time of execution of frescoes, as compared to oil paintings, we cannot draw definitive conclusions on the existence of price differentials between the two techniques. The coefficients for copies and for paintings not on canvas are negative and significant in specifications not controlling for artists' characteristics, while in the full specification they remain negative but they turn insignificant. Therefore, copies (or replicas of existing paintings) and paintings on copper and other unusual supports were not paid less, but they were simply done by worse painters: again, there was nothing to gain in specializing in copies or in paintings on a different support, otherwise a profitable opportunity 39 We remark that the price premium for figurative paintings with a small number of figures would have not only been statistically insignificant, but also economically insignificant, had we limited the category to a lower number of figures (up to two or three). We are grateful to Deirdre McCloskey for discussion on this point. 40 This hypothesis needs further verification. The price premium for number of figures is confirmed in a wider dataset with only figurative paintings. Most important, it disappears for the subset of figurative paintings whose price was estimated ex post. This may confirm that a price premium emerges only in ex ante contracts as a partial solution to the moral hazard problem. We are grateful to Paul Milgrom and Julio Rotemberg for lively discussions on this point.
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would have emerged. Finally, the negative coefficient of the variable describing the number of paintings in the multiple commissions highlights the existence of a quantity discount of around 5% for each additional painting.
On the demand side, interesting results concern the impact of the place where the artwork was addressed to. As a matter of fact, the same patron could have different willingness to pay depending on the place where the painting was planned to be positioned. For instance, patrons often commissioned paintings for their private chapels within public churches. Nelson and Zeckhauser (2008) have suggested that higher investments for these commissions could be motivated to induce higher quality and signal more magnificence in front of the contemporaries.
Our estimates largely confirm this hypothesis: the very high and significant coefficient for the commissions for private chapels implies that they were on average more paid than paintings for private collections (the excluded category) and private palaces (however, the coefficient of private chapel is higher but not significantly different from that of other religious destinations).
Artist and patron effects
Let us consider to the role of painters' and patrons' characteristics in our full specification.
The price of paintings increases with artist's age by around 2% per year which may be related to the importance of on-the-job experience in a Mincerian style or in terms of experimental innovativeness (Galenson, 2006; Galenson and Weinberg, 2000) . Due to the unbalanced nature of our panel, in Table 4 , we report only the coefficients of the artists with at least eight observations, since for too few observations it would be difficult to comment on the values of their coefficients.
In order to facilitate interpretation, we follow the technique used by Krueger and Summers (1988) to compute industry wage differentials with the method of correction proposed by Haisken- INSERT TABLE 5 Let us move to the patrons. As expected, patrons' characteristics also affect prices. As we did for the artists, in Table 4 we report the coefficients of the patrons with at least eight observations in the estimation sample, relative to the average patron. We see that paintings commissioned by the Vatican St Peter's church, by foreign kings and by selected wealthy and powerful families outside Rome, such as the Medici from Florence and the Gonzaga from Mantua were paid more than average. Instead, some established families based in Rome such as the Orsini and the Sacchetti paid less than average (also Barberini, Borghese and the Popes have negative, though not significant at conventional levels, coefficients). Interpreting these results from a labor market perspective, however, is not immediate. 41 Two main explanations may lie behind higher prices paid by specific patrons: compensating wage differentials and efficiency wages. 42 As we argued before, compensating wage differentials are consistent with a competitive labor market (e.g., see Hwang et al., 1992) . Working for some specific patrons provided artists with alternative types of compensation: examples were the opportunity to access to prestigious networks that provided repeated commissions and so to see an increase in their future earning profile or at least to reduce their risk in the process of gaining new commissions. This would generate lower prices for well connected Roman families and higher prices for foreign families, and also negative sorting: better painters should prefer the safer commissions. 43 The other possibility is that the labor market was not competitive and frictions due to imperfect observability of quality and effort led to efficiency wage mechanisms aimed at selecting quality (Weiss, 1980) or inducing effort (Shapiro and Stiglitz, 1984) . However, these mechanisms would imply positive sorting because patrons should pay more to select higher quality painters or to induce higher effort.
In Table 5 we provide some preliminary attempt at disentangling alternative interpretations looking at the decomposition of the variance of prices, as done in Gruetter and Lalive (2009). 41 Notice that the demand for paintings expressed by the patrons (contrary to firms) is a demand for consumption and not for production and so, in our setting, an explanation for the existence of a price difference at the employer level, might depend on some limited capacity at the patron level. Nevertheless, paintings at that time should not be classified strictly as consumer durable goods but they were also a signal of the patron's status ("magnificence"). To some extent, religious paintings also represented a form of intertemporal substitution between present and future consumption (if we interpret them as a tribute to God and thus as an instrument to produce an access to perpetual life). 42 Another traditional explanation in modern labor markets has to do with the role of unions. Our painters did belong to a guild, but this was not able to affect prices in any effective way (Spear and Sohm, 2010) . 43 A related point is that the observed cross-patrons price differentials may reflect unobserved characteristics of the artist-patron match indicating relative bargaining power. In the next section we replicate estimation including match-specific fixed-effects.
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The variance-covariance matrix shows the determinants of the contribution of different effects in explaining price variability. For instance, most of the contribution of the artists derives from the variability between artists, but also from the fact that better paid artists were engaged in commissions with observable characteristics that were better paid, such as larger paintings for private chapels. If we look at the contribution of patrons, we notice a high variability in their payments and again a positive covariance with the observable characteristics: patrons that paid more also asked more valuable characteristics, as it should be intuitive. More intriguing is the relation between patron and artist effects. Here we find some evidence of negative sorting: better paying patrons tended to match with less paid artists. This can lead to some speculation on the role of patrons in setting prices, because negative sorting is consistent with the hypothesis of compensating wage differentials but not with efficiency wages. 44 A closer look at the evidence then supports the idea that a competitive mechanism could explain the few residual price differentials consistently with a competitive labor market. 45 
Robustness checks
We performed a number of robustness checks on our basic empirical analysis, the main two will be discussed in this and in the following section. 46 Ideally, one would have liked to observe a dataset in which all patrons demand paintings of all genres to each artist, which is clearly impossible within a limited historical sample as ours. However, it is interesting to check whether price equalization holds where the artists or the patrons are indeed diversifying their supply or their demand. In the first column of Table 6 we present the results of a regression in which we limited the data to the paintings of the "switchers", that is the painters that in the dataset have paintings in more than one genre. In fact, if all artists were strictly specialized in a single genre, by simply adding a dummy for each artist to the dummies for genres would explain why the 44 Incidentally, the relevance of compensating wage differentials emerges also in the investigation of Gruetter and Lalive (2009) on the Austrian labor markets. Card et al. (2012) , however, find positive sorting in the German labor market. 45 Extremely rich and powerful foreign patrons, as foreign kings, the Medici and the Gonzaga did have to pay a lot to obtain works from artists active in Rome, but rarely from the very top ones. The less famous Nolfi family had to pay a lot to convince Domenichino to move to Fano and decorate a private chapel with frescoes. Instead, some important Roman families such as Orsini and Sacchetti managed to purchase repeatedly from top painters at good prices. Remarkably, the only art dealer in the dataset, Capocaccia, has a negative coefficient: probably it was for his services to the painters as a distributor of paintings across Roman families that he managed to obtain good deals from the best painters. Only the exceptional prices for the decoration of St. Peter's church do not appear in line with the hypothesis of compensating wage differentials, but this case is unique under many dimensions. 46 In unreported regressions we also excluded outliers (in particular paintings with extremely high price or size), frescoes and paintings on a different support than the most common canvas, we extended the dataset to the period 1576-1711 and we controlled for the evolution of the artist fixed effects with age. Regressions available from the authors confirm our main results.
inter-genre price differential goes away. To the contrary, the main assumption underlying our result is that the painters, or some of them, could switch their activity between different genres to exploit any profitable opportunities, which implies that such opportunities should disappear in equilibrium. An immediate implication of this is that price equalization should strictly hold for all the painters that do diversify within our dataset. 47 The results presented in Table 6 on the switchers reinforce our main conclusion regarding the validity of the hypothesis of price equalization between genres.
INSERT TABLE 6
In the second column of Table 6 we present the results of a regression in which we limited the data to observations referring to patrons that demanded paintings of different genres. After this selection, the number of observations is largely reduced, but the main results are confirmed. This check can provide additional insights on the competition mechanism at work: we find again that there are no price differentials between genres, suggesting the existence of competition between artists also within commissions from specific patrons.
Finally, we estimate the model including match-specific fixed-effects in order to control for unobserved characteristics of the artist-patron match, such as relative bargaining power.
Woodcock (2011) presents direct evidence on the US of the importance of matching in wage determination. He finds that match effects, which have been ignored in previous works, are an important determinant of earnings dispersion, and concludes that specifications that omit match effects substantially over-estimate the returns to experience, attribute too much variation to personal heterogeneity, and underestimate the extent to which good workers sort into employment at good firms. In our dataset we can identify match effects only for observations referring to artists and patrons with more than a single transaction and with relationships with, respectively, more than one patron and more than one artist, because otherwise the match fixed-effects could not be identified. We are able to identify 64 matches between a corresponding number of artists and patrons, amounting to 249 observations. Despite we cannot include match effects for all the sample's observations, we replicate estimates inserting match specific fixed-effects in the equation to be estimated; results are largely unchanged and they confirm our main conclusion regarding price equalization (see column 3 of Table 6 ).
Hedonic regressions
A final test of our hypothesis of price equalization between genres requires us to identify the source of this equalization. We already argued that the hierarchy of genres justifies different willingness to pay by patrons for different genres: in particular, the willingness to pay for a square meter of canvas by a representative patron shifts up or down depending on the subject. Accordingly, it must be the supply side to determine price equalization: each painter is willing to accept the same compensation for a square meter of canvas independent from its subject (otherwise there would not be incentives to switch between different genres and painters would fully specialize). To verify this we need to identify separately the willingness to pay of the patrons and the offer price of the painters for a square meter of painting. For this purpose, we have applied the methodology pioneered by Rosen (1974) for estimating demand and supply parameters in hedonic regressions, that is price or wage regressions that take into account measurable characteristics of a good, such as the size of a painting. 48 The Rosen methodology involves a two-step procedure. In the first stage, paintings prices (in levels) are regressed on paintings characteristics independent from demand and supply characteristics. In our case, these attributes are size (entered also with quadratic and cubic terms in order to impose a more flexible specification), three dummy variables for copy, fresco and type of support, and the full set of genre dummy variables interacted with the number of figures in the case of figurative paintings. Then, the implicit market prices for these characteristics for each painter and patron can be computed as the derivative of the fitted price with respect to the specific characteristics. In the second stage, a simultaneous system of supply and demand equations for each characteristic is estimated, including in the supply/demand curves exogenous shifters that allow identification. 49 A 3SLS estimation method was used in order to take into account that structural disturbances have non-zero covariances.
Rosen's approach has been greatly criticized and many different alternatives have been suggested. 50 The main problem with this type of estimates relates to sorting or endogenous matching between employer and workers. A typical solution was using information coming form 48 Rosen's approach has been widely used in the literatures on housing, public economics, environmental economics, industrial organization and labor markets. Our empirical model is in many respects similar to an hedonic pricing model where heterogeneous workers are assigned to heterogeneous jobs choosing the optimal amount of "job complexity" (e.g., see Brandt and Hosios, 1996; Teulings, 1995; Ekeland et. al. 2004) . 49 In our case, these are artist fixed-effects and the age of artists in the offer curve and patron fixed-effects, a set of dummies for the location, a set of dummies for the city destination and a dummy variable for multiple commission in the bid curve. 50 In a competitive environment, see, among others, Epple (1987) , Kahn and Lang (1988) and Ekeland et al. (2004) . For extensions to imperfect competition see, among others, Goldberg (1995) . different geographical or temporal markets. 51 The multimarket (or multi art-sector in our case) approach, however, proves to be difficult to be applied to our context. The first reason is that some of the fundamental characteristics of either the employer or the workers (or both) might be "endogenous" to the market the actors are in; in other words, tastes cannot assumed to be the same over art sectors. Second, we would need to assume that markets are as isolated as possible:
while we are allowing a painter to match with patrons within a market endogenously, we should assume that the market the painter is in is exogenous, which would actually go in the opposite direction of what we are trying to show, namely that painters can freely move to markets in which payoffs to their "characteristics" are high. By the use of panel data, however, we should address the potential "two-sided" matching problem in our data, where unobserved patron characteristics may be correlated with observed painter characteristics and unobserved painter characteristics may be correlated with observed patron characteristics. If the same patron contracts with multiple painters (and vice versa), as in our sample, and unobserved characteristics are constant across these contracts, panel techniques should eliminate the endogeneity problem. 52 
INSERT TABLE 7
Since we are interested in testing the robustness of the price equalization hypothesis, in Table 7 we show second stage results regarding bid and offer price only for size, that can be interpreted as the "unitary" painting's price (the coefficients must be read in terms of silver scudi per a square meter of painting). The price-equalization between genres hypothesis appears to be confirmed by the offer curve estimation results: painters were willing to offer a square meter of paintings of different genres at the same price (we also find positive and significant coefficients of the figure-genre interactions coefficients, suggesting that painters required a higher price to offer paintings with more figures probably due to higher costs). The estimation of the bid function instead reveals differentiated reservation prices for the different genres and the result appear in line with the traditional hierarchy of genres. Although non-significant, the coefficient of portrait is the lowest after the omitted still lifes, immediately followed by the coefficient for genre paintings. The coefficient of landscape follows next, and in this case it is statistically significant, highlighting the higher willingness to pay for this kind of painting. As was expected, the highest bid price is found for figurative paintings. Finally, also in the demand case we see that patrons were more willing to pay for paintings with more figures. All this supports the hypothesis that the willingness to pay for paintings of different genres was indeed ranked according to the hierarchy of genres associated with the culture of the time, but competition 51 In the case of many markets the different markets will have different distribution of consumers and firms affecting the matching process without affecting the demand and supply equation (then the marginal price will differ for the different markets).
52 See Ackerberg and Botticini (2002) .
between painters led them to supply different genres at comparable prices, so as to eliminate price differentials in equilibrium.
Conclusions
We analyzed the labor market in the Baroque Roman art sector using a unique matched painter- Robust standard error in parentes *** p<0.01, ** p<0.05, * p<0.1 a. Specification as in column 7 of Table 4 adding match-specific fixed-effects. 
